CQ 
c\i 

00 
CM 

in 
o 

C 

'jj 



t 



* 



(19) 



J) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(ID EP 0 512 821 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
16.04.1997 Bulletin 1997/16 

(21) Application number: 92304100.8 

(22) Date of filing: 07.05.1992 



(51) intci.6 : G11B 20/00, G11B 27/00, 
G11B 20/10 



(54) Disc recording apparatus and disc reproducing apparatus 

Plattenaufzeichnungs- und -wiedergabegerat 

Appareii d'enregistrement de disque et appareil de reproduction de disque 



(84) Designated Contracting States: 
DE FR GB 

(30) Priority: 09.05.1991 JP 132113/91 

(43) Date of publication of application: 
11.11.1992 Bulletin 1992/46 

(73) Proprietor: SONY CORPORATION 
Tokyo 141 (JP) 

(72) Inventors: 

• Ohga, Norio, c/o Patents Div. Sony Cor. 
Shinagawa-ku, Tokyo 141 (JP) 



* Tdurushima, Katsuakf, c/oPatents Div. Sony Cor. 
Shinagawa-ku, Tokyo 141 (JP) 

(74) Representative: Cotter, Ivan John et al 
D. YOUNG & CO. 
21 New Fetter Lane 
London EC4A 1DA (GB) 



(56) References cited: 
EP-A- 0 384 073 



FR-A-2 112 502 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been fifed until the opposition fee has been paid, (Art. 
99(1) European Patent Convention). 



EPO 512 821 B1 



Description 

This invention relates to ^se^e0fdinQiap paratus^an d A disc 4 f;epf.QdLieinpgapparataJs. 

An optical disc has a recording capacity two to three orders of magnitude higher than that of a magnetic disc, while 
enabling higher-speed access than a tape-shaped recording medium. Moreover, an optical disc has excellent durability, 
due to non-contact data recording/reproduction. For these reasons, optical discs have come to be used extensively in 
recent years. The best known form of optical disc is the compact disc (CD). 

To provide portable, especially pocket-size headphone stereo, devices, using optical discs, a CD with a disc di- 
ameter of 12 cm and a CD with a disc diameter of 8 cm (so-called CD single) have been proposed. To reduce the size 
of the record ing/reproducing apparatus, a d isc with a diameter of 8 cm or less would be preferred. However, Jif^ttempt- 
fl n |S l g^l^ ^ recordinpyreproducinq apparatus for^rvoptical~disc~8 cm or less"irTdiarnerter? 

In the case of a standard CD format optical disc, on which are recorded stereophonic digital PCM audio signals 
sampled with a sampling frequency of 44.1 kHz and quantized with 16 bits, and where these signals are exclusively 
reproduced by the user (CD-DA format), the reproducing time of a disc 8 cm in diameter is 20 to 22 minutes at most, 
so that a symphony, for example, cannot be recorded on one disc side. A playback time of 74 minutes or longer, which 
is approximately equal to that of a 12 cm CD, is preferred. Moreover, it is not possible for the user to make recordings 
with this CD-DA format. 

Likewise, with a CD-MO format (a format employing a recordable magneto-optical disc) as an extension of the 
above-mentioned standard CD-DA format, the recording/reproducing time of an 8 cm disc is only 20 to 22 minutes, as 
in t he CD -DA format. , 

^^ISfl ^ ,e Y el f A tc_JLshownJnTableJ,are_presc tor recording/ 

rep.rgducihgibit-eompressed digital audio signals! y 



TABLE 1 



Level 


Sampling Frequency 


Number of Quantization Bits 


Band-Width 


Playback Time Stereo/Mono 


A 


37.8kHz 


8 


17kHz 


2/4 


B 


37.8kHz 


4 


17kHz 


4/8 


C 


18.9kHz 


4 


8.5kHz 


8/16 



When reproducing a disc recorded using, for example, the level B mode, signals obtained by quadruple bit com- 
pression of standard CD-DA format digital signals are reproduced. Thus, if all of the recorded data are compressed 
stereophonic audio data, playback time is quadrupled, or reproduction of 4-channel data becomes feasible, so that 
reproduction for 70 minutes or longer becomes possible with an optical disc 8 cm in diameter or less. 

Meanwhile, with the CD-I format, the disc is rotationally driven at the same linear velocity as that for the standard 
CD-DA format, so that continuous audio compressed data are reproduced at a rate of one unit to n recorded units on 
the disc, where n is a figure corresponding to the playback time or the bit compression rate of data, and is equal to 
four with the level B stereo mode. This unit is termed a block or sector, which is made up of 98 frames and has a period 
of 1/75 second. Therefore, with this level B stereo mode, a data string in which every fourth sector is an audio sector, 
such as: 

SODDSDDD-o 

where S is an audio sector and D is another sector(s), is recorded on the disc. However, for actual recording, since 
the above data string is processed with predetermined encoding similar to that for ordinary CD format audio data, such 
as error correction coding and interleaving, data of the audio sector S and data of the data sector D are arranged in a 
scrambled fashion in the recording sectors on the disc. The other data sectors may, for example, be video or computer 
data. WJpn^fie^if 1 ^^^ 

iuajd^^ — ' 

V&e gf^ the di^tyfljjg^^ continuous 

^4^jpffn^ l i™g to signals are linked s e g uentiallyj^g inning _ at the first channel and te_r minatinq.atJhe4ourth-channeL / 
MoTe~s^ecTfically, Channel 1 data corresponding to the audio sector S1 are reproduced from the innermost to the 
outermost areas of the disc. Channel 2 data corresponding to the audio sector S2 are reproduced from the innermost 
to the outermost areas of the disc. Channel 3 data corresponding to the audio sector S3 are reproduced from the 
innermost to the outermost areas of the disc. Finally channel 4 data corresponding to the audio sector S4 are repro- 
duced from the innermost to the outermost areas of the disc to enable data reproduction for a continuous quadrupled 
time duration. 
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^jij&ffrT3g^ jujTnpjc^^ 
rflpjff&ff 6;^aSB§B ^im p e r iad7 Th is means that the reproduced sound is'interrupte^TnomeTitarily^ ^ 

5 More. specifically, when data similar to those of the above-mentioned CD-DA format, that is audio PCM data having 

the sampling frequency of 44. 1 kHz, sixteen quantization bits and a data transfer rate of 75 sectors/second, are recorded 
after bit compression in accordance with the B-level stereo mode, the sampling frequency of the audio PCM data with 
the data transfer rate of 75 sectors/second is converted to 37.8 kHz, while the number of quantization bits is reduced 
to four, to produce ADPCM audio data with the data transfer rate equal to one-fourth the original rate, or 18.75 sectors/ 
10 second. The B-level stereo mode ADPCM audio data, continuously outputted at the 18.75 sectors/second, are written 
in a buffer memory. When the data volume of the ADPCM audio data stored in the buffer memory exceeds a prede- 
termined volume K, the ADPCM data are read out from the buffer memory as recording data by the predetermined 
volume K in a burst fashion at the transfer rate of 75 sectors/second. These data are recorded in a continuous state 
on a recording track of the magneto-optical disc by address-controlling the recording positions on the recording track. 
is That is, in this recording system for the ADPCM audio data, the ADPCM audio data are continuously written in the 

buffer memory at the transfer rate of 18.75 sectors/second, by continuously incrementing the write pointer of the buffer 
memory at the transfer rate of 18.75 sectors/second. When the data volume of the ADPCM audio data stored in the 
buffer memory exceeds the predetermined volume K, the ADPCM audio data are read out from the buffer memory by 
the predetermined volume K as the recording data in a burst fashion at the above-mentioned transfer rate of 75 sectors/ 
20 second by incrementing the read pointer of the buffer memory in a burst fash ion at the transfer rate of 75 sectors/second. 

On the other hand, in the reproducing system for the ADPCM data, playback data from the disc are written into 
the buffer memory at the transfer rate of 75 sectors/second by incrementing the write pointer of the buffer memory at 
the transfer rate of 75 sectors/second, while the playback data are continuously read from the buffer memory at the 
transfer rate of 1 8.75 sectors/second, by continuously incrementing the read pointer of the buffer memory at the transfer 
25 rate of 18.75 sectors/second. Writing is discontinued when the read pointer is overtaken by the write pointer. When 
the data volume of the playback data stored in the buffer memory is lower than a predetermined volume, the write . 
pointer of the buffer memory is incremented in a burst fashion at the transfer rate of 75 sectors/second to write data 
in the buffer memory. 

By controlling the buffer memory in this manner, the B-level stereo mode ADPCM audio data reproduced from the 

30 recording track of the magneto-optical disc are written in the buffer memory in a burst fashion at the transfer rate of 
75 sectors/second, while the ADPCM audio data are continuously read from the buffer memory as playback data at 
the transfer rate of 18.75 sectors/second. In this manner, the playback data are continuously read from the buffer 
memory while the data volume exceeding the predetermined volume is maintained at all times in the buffer memory. 
By address-controlling the playback position on the recording track of the magneto-optical disc, the audio data may 

35 be continuously reproduced from the recording track of the magneto-optical disc. 

If it is attempted to record continuous audio signals, it is not possible to record only the sector S2 signals, by reason 
of the interleaving operation performed at the time of recording, but it becomes necessary to perform interleaving 
involving neighbouring sectors S1 and S3, or even the sectors neighbouring thereto, such that it becomes necessary 
to rewrite signals of the pre-recorded signals. This indicates that it is extremely difficult to record the compressed 

40 continuous audio data. 

If it were possible to switch between the above-mentioned compression modes, the usage of the recording/repro- 
ducing apparatus may be enhanced advantageously. However, if the rotational speed of the disc, recording pattern or 
signal processing operations should be switched for each of these selected compression modes, the construction of 
the circuit is complicated and the apparatus becomes expensive. It is therefore desirable that the controlling or signal 

45 processing operations or the recording patterns be changed as little as possible with changes in the compression 
modes. 

For overcoming the above-mentioned problem, we have proposed a technique in which digital data are arranged 
into clusters at an interval of a predetermined number of, for example, 32 sectors, and for example five cluster-linking 
sectors, each longer than an interleaving length, are provided at each cluster-linking region so that data interleaving 

50 in each cluster does not affect the neighbouring clusters. 

Long-duration recording or long-duration reproduction of the audio signals becomes possible by performing bit 
compression of the digital audio signals before recording these digital audio signals. However, the recordable data 
volume on one 1 optical disc is limited, so that the maximum recording time is limited by the recording capacity of the 
optical disc. Although continuous recording or continuous reproduction for an extended period of time becomes possible 

55 by using a plurality of discs one after another, signal drop-out of the audio signals is produced at the time of exchange 
of the optical discs. 

According to the present invention there is provided a disc recording apparatus for recording input data on disc- 
shaped recording media as recording data comprising a plurality of recording data units, the apparatus comprising: 



3 
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memory means in which continuously inputted input data are sequentially written and from which the input data 
are read out as said recording data at a transfer rate faster than the transfer rate at which the input data are written 
therein; 

recording means for recording the recording data read from said memory means on a first disc-shaped recording 

5 medium rotationally driven at a predetermined velocity; 

recording controlling means for effecting read-out control of said memory means so that, when the data volume 
of said input data stored in said memory means exceeds a first predetermined volume, a burst of recording data 
of said first predetermined volume is read out continuously from said memory means so that a writing space in 
excess of a second predetermined volume is maintained at all times in said memory means, said recording con- 

io trolling means also effecting recording position control so that the recording data of said first predetermined volume 

read out in a burst-like manner from said memory means by the read-out control of said memory means are con- 
tinuously recorded on the recording track on said first recording medium; and 

linking controlling means for synchronising recording means for a second disc-shaped recording medium during 
the time which elapses until a said recording data unit following the last recording data unit recorded on said first 
f 5 recording medium is read from said memory means, thereby to record data continuously on said first recording 

medium and on said second recording medium. 



According to the present invention there is also provided a disc reproducing apparatus for reproducing recorded 
data, comprising a plurality of recording data units, continuously recorded on disc-shaped recording media, the appa- 
20 ratus comprising: 

reproducing means for sequentially reading the recorded data from a first disc-shaped recording medium, rota- 
tionally driven at a predetermined velocity, at a second transfer rate faster than a first transfer rate required for 
playback output data; 

25 memory means in which playback data read by said reproducing means are sequentially written at said second 

transfer rate and from which the sequentially written playback data are continuously read as said playback output 
data at said first transfer rate; 

playback controlling means for effecting writing control of said memory means for writing a burst of playback data 
of a second predetermined volume when the volume of said playback data stored in said memory means becomes 

30 less than a first predetermined volume so that a volume of the playback data in excess of said first predetermined 

volume is always maintained in said memory means, said playback controlling means also effecting playback 
position control so that said playback data sequentially discontinuousiy written in a burst-like manner in said mem- 
ory means by said writing controlling of said memory means are continuously read from the recording track of said 
disc -shaped recording medium; and 

35 linking controlling means for synchronising a recording system for a second disc-shaped recording medium during 

the time which elapses until a last said recording data unit recorded on said first recording medium is read from 
said memory means, thereby to reproduce data continuously from said first recording medium and said second 
disc-shaped recording medium. 



45 



40 \ir^^ Thus embodiments of the present invention provide an optical disc recording apparatus in which audio data ob- 
* tained by digitizing analogue audio signals and time base compressing the resulting digital audio signals are read from 
a buffer memory on a cluster-by-cluster basis so as to be recorded on a recording track of an optical disc, and in which 
recording controlling means is provided whereby, during the time interval when a cluster audio data unit next to the 
last cluster audio data unit written on a first optical disc is read from a memory, a second optical disc driver is captured 
into synchronization for continuously recording audio signals on the first and the second optical discs under control by 
a system controller f^sj 

Embodiments of the present invention also provide an optical disc reproducing apparatus in which time base 
compressed audio data are reproduced on a cluster-by-cluster basis from a recording track on the optical disc so as 
to be read and outputted from a buffer memory after time base expansion, and in which playback controlling means is 
so provided whereby, during the time the last cluster audio data unit reproduced from the first optical disc is read from the 
buffer memory, the playback system of the second optical disc is captured into synchronization for continuously repro- 
ducing the firs^t optical disc and the second optical disc. 

With optical disc recording apparatus embodying the present invention, a second optical disc driver is captured 
into synchronization during the time interval when a cluster audio data unit next to the last cluster audio data unit written 
55 on a first optical disc is read from a memory, for continuously recording audio signals on the first and the second optical 
discs under control by a system controller. 

With the optical disc reproducing apparatus embodying the present invention, the playback system of the second 
optical disc is captured into synchronization during the time the last cluster audio data unit reproduced from the first 
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optical disc is read from the buffer memory, for continuously reproducing the first optical disc and the second optical disc. 

The invention will now be described by way of example with reference to the accompanying drawings, throughout 
which like parts are referred to by like references, and in which: 

Figuce 1 is a block diagram showing an embodiment of a disc recording/reproducing apparatus according to the 
present invention; 

Figure 2 shows a signal format of a cluster as a recording unit in the apparatus of Figure 1; 

Figure 3 shows the relation between the cluster, cluster address and the sector address in the apparatus of Figure 1 ; 

Figure 4 shows a data format employed in the recording/reproducing apparatus; 

Figure 5 shows the state of memory control in the recording system of the apparatus of Figure 1 ; 

Figure 6 shows the recording state of continuous recording on two magneto-optical discs by the recording system 

of the apparatus of Figure 1 ; and 

Figure 7 shows the state of memory control in the reproducing system of the apparatus of Figure 1 . 

Figure 1 shows an optical disc recording/reproducing apparatus according to the present invention in which audio 
signals are recorded on or reproduced from the recording track of a magneto-optical disc as digitized and time base 
compressed audio data. To this end, a first optical disc driver 1 and a second optical disc driver 2, each arranged for 
recording/reproducing audio data on a cluster-by-cluster basis, are operath/ely associated with each other by a system 
controller 3, so that the audio signals may be continuously recorded and reproduced by the disc drivers 1 and 2. 

With this apparatus, the first and second disc drivers 1 and 2 are each operated so that data may be recorded 
along a recording track of the magneto-optical disc rotationally driven by a spindle motor by magnetic field modulation 
recording, by applying a magnetic field modulated in accordance with recording data by a magnetic head while radiating 
a laser beam by an optical head on the magneto-optical disc. The recorded data may also be reproduced magneto- 
optrcafly by tracing the recording track of the magneto-optical disc with the laser beam by the optical head. The data 
recording or reproduction is performed on the basis of the cluster addresses or sector addresses pre-recorded or Pre- 
formatted on the magneto-optical disc, as later described. 

The optical head of each of the disc drivers 1 and 2 is made up of optical components, such as a laser source, for 
example a laser diode, a collimator lens, an objective lens, a polarization beam spitter or a cylindrical lens, and split 
photodetectors, and is mounted facing the magnetic head with the magneto-optical disc in-between. When recording 
data, the optical head radiates a laser light on the target track of the disc, on which the magnetic field modulated in 
accordance with the recording data is applied by the magnetic head by the magnetic head driving circuit, to record the 
data thermomagnetically. The optical head also detects the laser light reflected from the target track for detecting 
focusing errors by for example, a so-called astigmatic method and tracking errors by, for example, a so-called push- 
pull method. When reproducing recorded data from the disc, the optical head detects the difference in the polarization 
angle of the reflected light from the target track (Kerr rotation angle) for producing playback signals. The optical head 
also reproduces cluster addresses and sector addresses pre-formatted as pits along with, for example synchronization 
signals at the leading end of each sector. 

The playback output obtained from the optical head of the first optical disc driver t is transmitted to a first RF circuit 
4. The first RF circuit 4 extracts the tracking signals and the focusing signals from the output of the optical head to 
transmit the extracted signals to a first servo control circuit 5, while converting the playback signals into corresponding 
binary signals and transmitting the converted binary signals to a decoder 21 of the reproducing system via a changeover 
switch 20. The first RF circuit 4 also transmits the cluster and sector addresses to the system controller 3. 

The first servo control circuit 5 servo-controls the first optical driver 1 and comprises, for example, a focusing servo 
control circuit, a tracking servo control circuit, a spindle motor servo control circuit and a thread servo control circuit. 
The focusing servo control circuit effects focusing control of an optical system of the optical head so that the focusing 
error signal will be reduced to zero. The tracking servo control circuit executes tracking control of the optical system 
of the optical head so that the tracking error signal will be reduced to zero. The spindle motor servo control circuit 
controls the spindle motor so that the magneto-optical disc is rotationally driven at a predetermined rotational velocity, 
such as at a constant linear velocity. The thread servo control circuit shifts the optical head and the magnetic head to 
a target track position of the magneto-optical disc designated by the system controller 3. The first optical disc driver 5, 
performing these various control operations, transmits the information indicating the operating states of various com- 
ponents of the^ first optical disc driver 1 to the system controller 3. 

The playback output obtained from the optical head of the second optical disc driver 2 is transmitted to a second 
RF circuit 6. The second RF circuit 6 extracts the tracking signals and the focusing signals from the output of the optical 
head to transmit the extracted signals to a second servo control circuit 7, while converting the playback signals into 
corresponding binary signals and transmitting the converted binary signals to the decoder 21 of the reproducing system 
via the changeover switch 20. The first RF circuit 4 also transmits the cluster and sector addresses to the system 
controller 3. 
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The second servo control circuit 7 servo-controls the second optical driver 2 and comprises, for example, a focus 
servo control circuit, a tracking servo control circuit, a spindle motor servo control circuit and a thread servo control 
circuit. The focusing servo control circuit effects focusing control of an optical system of the optical head so that the 
focusing error signal will be reduced to zero. The tracking servo control circuit executes tracking control of the optical 
5 system of the optical head so that the tracking error signal will be reduced to zero. The spindle motor servo control 
circuit controls the spindle motor so that the magnetooptical disc is rotationally driven at a predetermined rotational 
velocity, such as at a constant linear velocity. The thread servo control circuit shifts the optical head and the magnetic 
head to a target track position of the magneto-optical disc designated by the system controller 3. The second servo 
control circuit 7, performing these various control operations, transmits the information indicating the operating states 
10 of various components of the second optical disc driver 2 to the system controller a 

A key input operating unit 8 and a display 9 are connected to the system controller 3, which controls the recording 
system and the reproducing system with an operating mode designated by the operating input information from the 
key unit 8. On the basis of the cluster and sector addresses reproduced from the magnetooptical disc by the disc 
drivers 1 and 2, system controller 3 controls the recording and reproducing positions on the recording track traced by 
is the optical and magnetic heads of the disc drivers 1 and 2. On the basis of the bit compression mode information at 
an ADPCM encoder 1 3, selected by the key input operating section 8, and the bit compression mode information in 
the reproduced data obtained by the reproducing system by the RF circuits 4 and 6, the system controller 3 causes 
the bit compression mode to be displayed on the display 9. Also, on the basis of the cluster addresses and the bit 
compression rate in the bit compression mode, the system controller 3 causes the play time, that is the reproducing 
20 time, to be displayed on the display 9. 

For displaying the reproducing time, the cluster address reproduced from the recording track of the magneto- 
optical disc by the optical disc drivers 1 and 2 is multiplied by the reciprocal of the data compression rate in the bit 
compression mode, that is, four in the case of 1/4 compression, to find the actual time information, which is displayed 
on the display 9. Meanwhile, during recording, the current recording position may also be displayed by the actual 
25 recording time obtained by multiplying the pre-formatted cluster address, read out from the recording track, by the 
reciprocal of the data compression rate. 

The recording system of this disc recording/reproducing apparatus includes an A/D converter 12 supplied with 
analogue audio signals A )N from an input terminal 10 via a low-pass filter 11. 

The A/D converter 12 quantizes the audio signals A IN . The digital audio data obtained from the A/D converter 12 
30 are transnTittedjoJhe_AD^ 

^thersys tem controller 3,Jhejdigit^ audio signals A, N ) 

^by-the-j TOrc^vS rter 12, ans-processed-with-a-c&taxomp^ ) 

£2CD-!jystenisha in the B-level mode of Table 1 , the digital audio data are processed into 

compressed data (ADPCM audio data) having a sampling frequency of 37.8 kHz, with the number of bits per sample 
35 equal to four, before being supplied to a memory 14. The data transfer rate with the B-level stereo mode is reduced to 
one-fourth of the data transfer rate of 75 sectors/second of the standard CD-DA format, or to 18.75 sectors/second. 

in the apparatus of Figure 1, it is assumed that the sampling frequency of the A/D converter 12 is fixed at the 
sampling frequency of the standard CD-DA format, or 44. 1 kHz, and that, in the ADPCM encoder 1 3, bit compression 
from 1 6 to 4 bits is performed after converting the sampling rate in conformity with the compression mode, for example, 
40 from 44.1 kHz to 37.8 kHz for level B. Alternatively, the sampling frequency of the A/D converter 12 itself may be 
switchingly controlled as a function of the compression modes. In this case, the cut-off frequency of the low-pass filter 
1 1 is also switchingly controlled as a function of the switchingly controlled sampling frequency of the A/D converter 1 2. 
That is, the sampling frequency of the A/D converter 12 and the cut-off frequency of the low-pass filter 11 may be 
simultaneously controlled depending on the compression modes. 
45 The memory 1 4 is used as a buffer memory in which data writing and read-out are controlled by the system controller 

3 and which temporarily stores ADPCM audio data supplied from the ADPCM encoder 13 for later recording on the 
disc whenever the necessity arises. Thus, in the B-level stereo mode, the compressed audio data supplied from the 
ADPCM encoder 13 has its transfer rate reduced to one-fourth of the standard CD-DA format data transfer rate of 75 
sectors/second, or to 18.75 sectors/second, these compressed data being continuously written in the memory 14. 
50 Although it suffices to record the compressed data (ADPCM data) at a rate of every four sectors, as explained above, 
it is in practice impossible to record the data at this rate of every four sectors, so that the recording is made sector- 
continuously. This recording is made in a burst fashion at the same data transfer rate as that for the standard CD-DA 
format, or 75 sectors/second, with a predetermined number of sectors, for example, 32 plus several sectors, as a 
recording unit. That is, the B-level stereo mode ADPCM audio data, continuously written at the low transfer rate of 
55 18.75 (=75/4) sectors/second in conformity with the bit compression rate is read from the memory 14 as recording data 
in a burst fashion at the transfer rate of 75 sectors/second. Although the overall data transfer rate of the data thus read 
out for recording, inclusive of the non-recording period, is the above-mentioned low transfer rate of 18.75 sectors/ 
second, the instantaneous data transfer rate within the time interval of the burst-like recording operation is the above- 
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mentioned standard rate of 75 sectors/second. Thus, when the rotational velocity of the disc is equal to that of the 
standard CD-DA format, or constant linear velocity, recording is made with the same storage pattern and at the same 
recording density as those of the CD-DA format. 

The ADPCM audio data, that is recording data, read out from memory 14 in a burst fashion at the transfer rate of 
5 75 sectors/second, are supplied to an encoder 15. In a data string supplied from the memory 14 to the encoder 15, a 
data unit continuously recorded with each recording is composed of a plurality of, for example, 32 sectors, and several 
cluster-linking sectors arrayed before and after each cluster. The cluster-linking sector has a length longer than the 
interleaving length at the encoder 1 5, so that interleaving of a given cluster does not affect data of neighbouring clusters. 
Details of recording on the cluster-by-cluster basis will be explained laXe^oternngJo^Flgure 2. 
10 [ Jn2 ^~enobdeT ^ me mo ry T4jre~processedl)vith error- 

correction coding75uc^s_^y^nty addition and interleaving, qi^ 
^processed witff encodin~g"bythTencoder .1 5, are supplig cjvia changeover switch 1 6 to magnetic head recording^ircu its" 
T/ancMj^oUhefirst and ~~ 

The magnetic head driving circuits 17 and 18 are connected to the magnetic heads of the first and second optical 
'5 disc drivers 1 and 2 for driving these magnetic heads for applying magnetic fields conforming to the recording data to 
the magneto-optical disc. 

The system controller 3, controlling the memory 14 in the above-described manner, controls the recording position 
so that the recording data read out in the burst fashion from memory 14 may be continuously recorded on the recording 
track of each magneto-optical disc by the first and second optical disc drivers 1 and 2. During the time which elapses 
20 until reading from memory 14 of a cluster audio data unit following the last cluster audio data written on the recording 
track of the magneto-optical disc unit by the first optical disc driver 1, the system controller 3 captures the second 
optical disc driver 2 into synchronization to cause the first and second optical disc drivers 1 and 2 to perform continuous 
recording on the recording track of the magneto-optical discs. 

Recording control by the system controller 3 is performed by controlling the recording position of the recording 
25 data read out in burst fashion from the memory 1 4 based on the cluster and sector addresses, and by supplying control 
signals designating the recording position on the magneto-optical disc to the first and second servo control circuits 5 
and 7. 

The reproducing system of the present disc recording/reproducing system will now be explained. 
The reproducing system is designed to reproduce the recording data continuously recorded on the recording track 
30 of each magneto-optical disc by the first and second optical disc drivers 1 and 2, and includes the decoder 21 to which 
the playback output obtained on tracing the recording track of the magneto-optical disc by the optical head of the first 
and second optical heads 1 and 2 with a laser light is supplied via the changeover switch 20 after conversion into 
corresponding binary signals by the first and second RF circuits 4 and 6. 

Ijhede^^eT21isacounterpartof-theencodeM recordi ng system and effects processing. 

35 £juc^ first and seconc[__ 

(j§Fxircujts^^ 

L^TS^sectors/second which is faster than tjTerioTh^rtransf er rate for the B-level stered^mbde. The playback data produced ~ 

by decodeT2"1~are^upp]ied to a memory 22! " — — ^ — ' ~ 3 

The memory 22 has data writing and read-out controlled by the system controller 3 so that the playback data 
supplied from the decoder 21 at the transfer rate of 75 sectors/second are written therein in burst fashion at the transfer 
rate of 75 sectors/second. The playback data written in the memory 22 in burst fashion at the transfer rate of 75 sectors/ 
second are also read out continuously from the memory 22 at the normal B-level stereo mode transfer rate of 18.75 
sectors/second. 

The system controller 3 controls the memory 22 so that the playback data are written in the memory 22 at the 
45 transfer rate of 75 sectors/second, while being continuously read from the memory 22 at the transfer rate of 18.75 
sectors/second. 

The system controller 3, controlling the memory 22 in the above-described manner, controls the playback position 
so that the playback data written in burst fashion in the memory 22 by the memory control may be continuously repro- 
duced from the recording track of the magneto-optical disc. Also, during the time until the last cluster audio data unit 
so read on the cluster-by cluster basis from the magneto-optical disc by the first optical disc driver 1 are read from the 
memory 22, the system controller 3 captures the second optical disc driver 2 into synchronization for continuously 
reproducing the audio data from the recording track of each magneto-optical disc by the first and second optical disc 
drivers 1 and 2> 

The system controller 3 performs playback control by controlling the reproducing position of the reproduced data 
55 read out in a burst fashion from the memory 22 based on the cluster and sector addresses and supplying control signals 
designating the reproducing position on the recording track of the magneto-optical disc to the first and second servo 
control circuits 5 and 7. 

The B-level stereo mode ADPCM audio data, produced as playback data continuously read from the memory 22 
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at the transfer rate of 18.75 sec tors/second, _ aj^suppliedJo„an-ADPCM decoder23.^ 

f The-ADPCM decode7 23, whJcj^Js^c^ has its operating. m©i^s^dfi ; ed^,by 

fMhe^system controller '3, "ancl^expands the B-level stereo mode ADRCM audio data by a factor of four to reproduce the 
r GD-DA mbde r di g ital audio d ata^Jhese digital audio data are transmitted by the ADPCM decoder 23 to a D/A converter 

24. 

■ The D/A converter 24 converts the digital audio data supplied from the ADPCM decoder 23 into corresponding 
analogue audio signals Aq UT . The analogue audio signals Ao UT , obtained from the D/A converter 24, are outputted 
via a low-pass filter 25 at an output terminal 26. 

Recording/reproducing operation by the above-described disc recording/reproducing apparatus will now be ex- 
plained in detail. 

The recorded data, that is data read from the memory 1 4, are arranged into clusters at an interval of a predetermined 
number of sectors or blocks, with several cluster-linking sectors interposed between adjacent clusters. Specifically, as 
shown in Figure 2, each cluster C is made up of 32 sectors or blocks BO to B31, and for example four linking sectors 
LO to L3 are arrayed between the cluster C and the neighbouring cluster, as shown in Figure 2. For recording one such 
cluster, such as a K'th cluster C k , not only the 32 sectors BO to B31 of the cluster C k , but also four linking clusters, that 
is two before the cluster C k , namely sectors L2 and L3 (run-in blocks) and two after the cluster C k , namely sectors LO, 
L1 (run -out blocks), totalling 36 sectors, are recorded as one recording unit. The 36-sector recorded data are transmitted 
from the memory 14 to the encoder 15 where the data are interleaved for an interval of 108 frames at the maximum, 
corresponding to about 1.1 sector. It is noted that data within the cluster C k are within the extent of from the run-in 
blocks L2, L3 to the run-out blocks LO, L1 and thus do not affect the remaining clusters C k .., or C k+1 . Meanwhile, the 
linking sectors LO to L2 are composed of dummy data, such as "0", so that intrinsic data remain unaffected by inter- 
leaving. The linking sector L3 is composed of sub-data. The cluster may be composed of for example 36 sectors, 
inclusive of the linking sectors. 

For cluster by cluster recording, a cluster address for identifying each cluster and a sector address for identifying 
each sector in the cluster are preformatted as pits at the leading end of each sector, so that recording may be made 
on the basis of the cluster and sector addresses obtained by reproducing these pits. Referring to Figure 3, a cluster is 
made up of 32 data-recording sectors and 4 linking sectors, and cells 0000 to 21 XX are allocated to cluster addresses 
while cells 0 to 35 are allocated to sector addresses. These cluster and sector addresses are reproduced during re- 
cording and the recording position on the recording track is controlled based on the cluster and sector addresses 
reproduced during recording. Meanwhile, the cluster and sector addresses may also be preformatted with an offset of 
the recording track radially of the disc. 

By performing the cluster by cluster recording in this manner, it becomes unnecessary to take account of interfer- 
ence with other clusters by interleaving, so that data processing may be simplified significantly. If data cannot be 
recorded accurately during recording due to malfunction such as defocusing or detracking, the data may be re-recorded 
on the cluster-by-cluster basis. On the other hand, if data cannot be read effectively during reproduction, the data may 
be re-read on the cluster-by-cluster basis. 

In the recording system of the disc recording/reproducing apparatus, shown in Figure 1, digital data obtained from 
A/D converter 12 are the audio PCM data having the sampling frequency of 44.1 kHz, the number of quantization bits 
of 16 and the data transfer rate of 75 sectors/second, similar to the CD-DA format data, as shown in Figure 4. If these 
audio PCM data are supplied to the ADPCM encoder 13 for bit compression in accordance with the B-Ievel stereo 
mode, the sampling frequency is converted to 37.8 kHz and the number of quantization bits is converted to four so that 
the audio PCM data are outputted as ADPCM audio data having the data transfer rate which is one-fourth the above- 
mentioned data transfer rate of 75 sectors/second, namely the data transfer rate of 18.75 sectors/second. The B-level 
stereo mode ADPCM audio data, continuously outputted from the ADPCM encoder 13 at the transfer rate of rate of 
18.75 sectors/second, are transmitted to the memory 14. 

Referring to Figure 5, the system controller 3 controls the memory 1 4 by continuously incrementing the write pointer 
Wof the memory 14 at the transfer rate of 18.75 sectors/second for continuously writing the ADPCM audio data in the 
memory 14 at the transfer rate of 18.75 sectors/second. The system controller 3 also controls the memory 14 by 
incrementing the read pointer R of the memory 14 in a burst fashion at the transfer rate of 75 sectors/second, when 
the data volume of the ADPCM audio data stored in the memory 14 exceeds a volume K, for reading out the ADPCM 
audio data from the memory 14 as recording data by the predetermined data volume K. 

That is, in.the recording system of the disc recording/reproducing apparatus, shown In Figure 1, the system con- 
troller 3 controls the memory 1 4 so that the ADPCM audio data, continuously outputted from the ADPCM encoder 1 3 
at the transfer rate of, for example, 1 8.75 sectors/second, are written in the memory 1 4 at the above-mentioned transfer 
rate of 18.75 sectors/second. When the volume of the ADPCM audio data stored in the memory 14 exceeds the pre- 
determined volume K, the ADPCM audio data stored in the memory 1 4 are read out as recording data in a burst fashion 
at the transfer rate of 75 sectors/second. In this manner, the input data may be written continuously in the memory 14 
while a data write area in excess of the predetermined volume is always maintained in the memory 14. 
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Meanwhile, the recorded data read out in a burst fashion from the memory 14 may be continuously recorded on 
the recording track of each magneto-optical disc by controlling the recording position on the recording track of each 
magneto-optical disc by the first and second optical disc drivers 1 and 2 by the system controller 3 on the basis of the 
cluster and sector addresses. Moreover, since a data writing region in excess of a predetermined volume is always 
maintained in the memory 14, input data may be continuously recorded in this data writing region, even if the system 
controller 3 detects that track jumps have occurred by disturbances to interrupt the recording operation on the magneto- 
optical disc. During this time, a resetting operation of re-recording at the interrupted recording position may be per- 
formed based on the cluster address, so that the input data may be continuously recorded on the recording track of 
the magneto-optical disc. The current position may be displayed in terms of the actual recording time by multiplying 
the read-out cluster address by a reciprocal of the data compression rate and 32/75. 

The recording position on the recording track of each magneto-optical disc by the first and second optical disc 
drivers 1 and 2 may be controlled on the basis of the cluster and sector addresses so that the second optical disc driver 
2 is captured into synchronization to change over the switch 16 during the time until the cluster audio data unit next to 
the last cluster audio data unit written by the first optical disc driver on the first magneto-optical disc is read out from 
the memory 14, so that, as shown in Figure 6, cluster audio data are written by the second optical disc driver 2 on the 
second magneto-optical disc starting from the cluster audio data unit next to the last cluster audio data unit written by 
the first optical disc driver 1 on the first magneto-optical disc. 

In the system controller 3, the time when the last cluster of the first magneto-optical disc is reached is calculated 
by the system controller 3 from the total number of clusters recorded in the TOC area of the first magneto-optical disc 
on which the recording is made by the first optical disc driver 1 for setting the timing of capturing the second optical 
disc driver 2 for starting the recording by the second optical disc driver 2. Index data or the like indicating that there 
are main data to be recorded on the second magneto-optical disc in continuation from the first magneto-optical disc 
are recorded in the TOC area of the first magneto-optical disc. Similarly, timing data or the like for specifying the leading 
cluster to be connected from the first magneto-optical disc are recorded in the TOC area of he second magneto-optical 
disc on which recording is made by the second optical disc driver 2. 

In this manner, in this optical disc recording apparatus, the recording system of the second optical disc is captured 
into synchronization, during the time until the cluster audio data unit next to the last cluster audio data recorded on the 
first magneto-optical disc is read from the buffer memory, for continuously recording audio signals on the first and the 
second magneto-optical discs, so that the audio signals may be continuously recorded on a plurality of optical discs 
continuously for a prolonged time. 

In the playback system of the disc recording/reproducing apparatus of Figure 1 , the system controller 3 increments 
the write pointer W of the memory 22 at the transfer rate of 75 sectors/second to write the playback data in the memory 
22 at the transfer rate of 75 sectors/second, while continuously incrementing the read pointer R of the memory 22 at 
the transfer rate of 18.75 sectors/second continuously to read the playback data from the memory 22 at the transfer 
rate of 18.75 sectors/second, as shown in Figure 7. When the write pointer W overtakes the read pointer R, the system 
controller 3 discontinues writing. When the data volume of the playback data stored in the memory 22 is lower than a 
predetermined volume L, the system controller 3 increments the write pointer W of the memory 22 in a burst-like manner 
at a transfer rate of 75 sectors/second to write the playback data, by way of performing control of the memory 22. 

Thus, in the above-described reproducing system of the disc recording/reproducing apparatus, the B-level stereo 
mode ADPCM audio data reproduced from the recording track of the magneto-optical disc are written in a burst-like 
manner in the memory 22, while the ADPCM audio data are continuously read from the memory 14 as playback data 
at the transfer rate of 18.75 sectors/second, by the above-described memory control by the system controller 3, so 
that the playback data may be continuously read from the memory 22 while data in excess of the predetermined volume 
L are always maintained in the memory 22. On the other hand, the playback data read out in a burst-like manner from 
the memory 22 may be continuously reproduced from the recording track of the magneto-optical disc by controlling 
the reproducing position on the recording track of the magneto-optical disc by the system controller 3 on the basis of 
the cluster addresses and the sector addresses. Besides, since the data in excess of the predetermined volume L are 
maintained in the memory 22, data stored in excess of the volume L may be read from the memory 22 to continue 
outputting analogue audio signals, even when the system controller 3 detects track jumps, etc. by disturbances, etc. 
to discontinue the reproducing operation from the magneto-optical disc. During this time, the resetting operation of 
again performing the reproduction at the interrupted reproducing position may be performed on the basis of the cluster 
addresses. In addition, during the time when the last of the cluster audio data reproduced from the magnetooptical 
disc by the first optical disc driver 1 are read from the memory 22, the second optical disc driver 2 is captured into 
synchronization, so that, after the above-mentioned last data are read out, the changeover switch 20 is changed over 
to link the reproducing operations. In this manner, audio signals may be continuously reproduced without signal drop- 
out from a plurality of optical discs to perform continuous reproduction for a prolonged time. Furthermore, by reading 
the last cluster address of a piece of music, and multiplying the cluster address by 32/75 and a reciprocal of the data 
compression factor, the play time may also be displayed. 
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ft is to be noted that the present invention is not limited to the above-described embodiments. For example, although 
a disc recording/reproducing apparatus has been described above in connection with recording/reproduction of the B- 
level stereo mode ADPCM audio data, recording/reproduction may also be performed in a similar manner with other 
mode ADPCM audio data in other CD-I systems. Also, the data compression system is not limited to the ADPCM 
system. 7he number of sectors making up the cluster also is not limited to 32 but may for example be 64. Also, by 
using for example 4 Mbit buffer memories as the above-mentioned memories 14, 22, about 12 seconds of audio data 
may be stored therein, so that, by exchanging optical discs by a disc changer and capturing the recording system of 
the second optical disc into synchronization during this 12 second interval, recording or reproduction may be made 
continuously without signal drop-out by a single optical disc driver over a plurality of optical disc drivers. 



Claims 

1. A disc recording apparatus for recording input data on disc-shaped recording media as recording data comprising 
a plurality of recording data units, the apparatus comprising: 

memory means (14) in which continuously inputted input data are sequentially written and from which the input 
data are read out as said recording data at a transfer rate faster than the transfer rate at which the input data 
are written therein; 

recording means (1 ) for recording the recording data read from said memory means (1 4) on a first disc -shaped 
recording medium rotationally driven at a predetermined velocity; 

recording controlling means (3) for effecting read-out control of said memory means (14) so that, when the 
data volume of said input data stored in said memory means (14) exceeds a first predetermined volume (K), 
a burst of recording data of said first predetermined volume is read out continuously from said memory means 
(14) so that a writing space in excess of a second predetermined volume is maintained at all times in said 
memory means (14), said recording controlling means (3) also effecting recording position control so that the 
recording data of said first predetermined volume read out in a burst-like manner from said memory means 
(14) by the read-out control of said memory means (14) are continuously recorded on the recording track on 
said first recording medium; and 

linking controlling means (3) for synchronising recording means (2) for a second disc-shaped recording me- 
dium during the time which elapses until a said recording data unit following the last recording data unit re- 
corded on said first recording medium is read from said memory means (14), thereby to record data continu- 
ously on said first recording medium and on said second recording medium. 

2. Apparatus according to claim 1 wherein said first predetermined volume (K) is in excess of a said recording data 
unit of said recording data. 

3. Apparatus according to claim 2 wherein said recording controlling means (3) discontinues reading of the recording 
data from said memory means (14) when said recording means (1) is in an unrecordable state, said recording 
controlling means (3) reading the data which the recording means (1) has become unable to record from said 
memory means (14) after said recording means has reset to a recordable state, said recording controlling means 
(3) recording the read data in continuation of recording data preceding said data which the recording means (1) 
has become unable to record. 

4. Apparatus according to claim 3 wherein said second predetermined volume is in excess of an input data volume 
inputted to said memory means (14) during the time of resetting from said unrecordable state to said recordable 
state. 

5. Apparatus according to any one of the preceding claims wherein said input data are time base compressed data. 

6. Apparatus according to any one of the preceding claims wherein the information indicating that data are continued 
in said second recording medium is recorded in a predetermined area (TOC) of said first recording medium. 

7. Apparatus according to any one of the preceding claims wherein the information indicating that data are a contin- 
uation of said first recording medium is recorded in a predetermined area (TOC) of said second recording medium. 

8. Apparatus according to any one of the preceding claims wherein said linking controlling means (3) starts capturing 
said second recording medium into synchronization responsive to the last address pre-recorded on said first re- 



EP 0 512 821 B1 



cording medium and the current recording address. 

9. Apparatus according to any one of the preceding claims wherein said first and second recording media are ex- 
changed using a disc changer. 

10.. A disc reproducing apparatus for reproducing recorded data, comprising a plurality of recording data units, con- 
tinuously recorded on disc -shaped recording media, the apparatus comprising: 

reproducing means (1) for sequentially reading the recorded data from a first disc-shaped recording medium, 
rotationally driven at a predetermined velocity, at a second transfer rate faster than a first transfer rate required 
for playback output data; 

memory means (14) in which playback data read by said reproducing means (1) are sequentially written at 
said second transfer rate and from which the sequentially written playback data are continuously read as said 
playback output data at said first transfer rate; 

playback controlling means (3) for effecting writing control of said memory means (14) for writing a burst of 
playback data of a second predetermined volume when the volume of said playback data stored in said memory 
means (14) becomes Jess than a first predetermined volume (L) so that a volume of the playback data in 
excess of said first predetermined volume is always maintained in said memory means (14), said playback 
controlling means (3) also effecting playback position control so that said playback data sequentially discon- 
tinuous^ written in a burst-like manner in said memory means (14) by said writing controlling of said memory 
means (14) are continuously read from the recording track of said disc-shaped recording medium; and 
linking controlling means (3) for synchronising a recording system (2) for a second disc-shaped recording 
medium during the time which elapses until a last said recording data unit recorded on said first recording 
medium is read from said memory means (1 4), thereby to reproduce data continuously from said first recording 
medium and said second disc-shaped recording medium. 

11 . Apparatus according to claim 10 wherein said second predetermined volume is in excess of a said recording data 
unit of said recorded data. 

12. Apparatus according to claim 11 wherein said reproducing controlling means (3) discontinues writing of the play- 
back data to said memory means (14) when said reproducing means (1) is in an unreproducible state, said repro- 
ducing controlling means (3) reading the data which the recording means (1) has become unable to reproduce 
from said first recording medium after said reproducing means (1 ) is reset to a reproducible state, said reproducing 
controlling means (3) recording the read data in continuation of playback data preceding said data which the 
recording means (1) has become unable to reproduce. 

13. Apparatus according to claim 12 wherein said first predetermined volume is in excess of playback output data 
volume outputted from said memory means (14) during the time of resetting from said unrecordable state to said 
recordable state. 

14. Apparatus according to any one of claims 10 to 13 wherein said playback data read from said recording medium 
are time base compressed data. 

15. Apparatus according to any one of claims 10 to 14 wherein linking controlling is performed responsive to the 
information recorded in a predetermined region (TOC) of said first recording medium for indicating that data are 
continued in said second recording medium. 

16. Apparatus according to any one of claims 10 to 15 wherein said linking controlling means (3) starts capturing said 
second recording medium into synchronization responsive to the last address pre-recorded on said first recording 
medium and the current reproducing address. 

17. Apparatus according to any one of claims 10 to 16 wherein said first and second recording media are exchanged 
using a disic changer. 



Patentanspruche 

1 . Plattenaufzeichnungsvorrichtung zur Aufzeichnung von Eingabedaten auf einem plattenformigen Aufzeichnungs- 
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medium als Aufzeichnungsdaten aufweisend mehrere Aufzeichnungsdateneinheiten, wobei die Vorrichtung auf- 
weist: 

eine Speichereinrichtung (14), in wefche kontinuierlich eingegebene Eingabedaten aufeinanderfolgend ge- 
schrieben werden und von welcher die Eingabedaten als die Aufzeichnungsdaten mit einer Obertragungsrate 
ausgeJesen werden, die schneller ist als die Obertragungsrate, mit der die Eingabedaten dort hineingeschrie- 
ben wurden; 

eine Aufzeichnungseinrichtung (1) zur Aufzeichnung der aus der Speichereinrichtung (14) gelesenen Auf- 
zeichnungsdaten auf ein erstes plattenformiges Aufzeichnungsmedium, das mit einer festgelegten Geschwin- 
digkeit drehangetrieben wird; 

eine Aufzeichnungs-Steuereinrichtung (2) zur Ausfuhrung einer Auslesesteuerung der Speichereinrichtung 
(14) derart, daft, wenn die Datenmenge der in der Speichereinrichtung (14) gespeicherten Eingabedaten eine 
erste festgelegte Menge (K) ubersteigt, ein Block (Burst) von Aufzeichnungsdaten der ersten festgelegten 
Menge kontinuierlich aus der Speichereinrichtung (14) ausgefesen wird, so daB ein Schreibeplatz groBer als 
eine zweite f estgelegte Menge in der Speichereinrichtung ( 1 4) immer beibehalten wird, und die Aufzeichnungs- 
Steuereinrichtung (3) auch eine Aufzeichnungspositionssteuerung ausfuhrt, so daB die Aufzeichnungsdaten 
der ersten festgelegten Menge, die aus der Speichereinrichtung (14) durch Auslesesteuerung der Speicher- 
einrichtung (14) in Form von Datenblocken ausgelesen wurden, kontinuierlich auf die Aufzeichnungsspur auf 
dem ersten Aufzeichnungsmedium aufgezeichnet werden; und 

eine Verbindungssteuereinrichtung (3) zur Synchronisierung der Aufzeichnungseinrichtung (2) fur ein zweites 
plattenformiges Aufzeichnungsmedium wahrend der Zeit, die vergeht, bis eine Aufzeichnungsdateneinheit, 
die der letzten Aufzeichnungsdateneinheit folgt, die auf dem Aufzeichnungsmedium aufgezeichnet ist, von 
der Speichereinrichtung (14) gelesen wird, urn so Daten kontinuierlich auf das erste Aufzeichnungsmedium 
und das zweite Aufzeichnungsmedium aufzuzeichnen. 

Vorrichtung gemaB Anspruch 1 , 

wobei die erste festgelegte Menge (K) groBer ist als die Aufzeichnungsdateneinheit der Aufzeichnungsdaten. 
Vorrichtung gemaB Anspruch 2, 

wobei die Aufzeichnungssteuereinrichtung (3) das Auslesen der Aufzeichnungsdaten von der Speichereinrichtung 
(14) unterbricht, wenn die Aufzeichnungseinrichtung (1) in einem nicht-aufzeichnungsfahigen Zustand ist, die Auf- 
zeichnungssteuereinrichtung (3) die Daten, weiche die Aufzeichnungseinrichtung (1) nicht von der Speicherein- 
richtung (14) lesen konnte, liest, nachdem die Aufzeichnungseinrichtung in einen aufzeichnungsfahigen Zustand 
zuruckgesetzt wurde, die Aufzeichnungssteuereinrichtung (3) die gelesenen Daten anschlieBend an die Aufzeich- 
nungsdaten aufzeichnet, die den Daten vorangehen, die die Aufzeichnungseinrichtung ( 1 ) nicht aufzerchnen konn- 
te. 

Vorrichtung gemaB Anspruch 3, 

wobei die festgelegte Menge groBer ist als eine Eingabedatenmenge, die in die Speichereinrichtung (14) wahrend 
der Zeit des Zurucksetzens von einem nichtaufzeichnungsfahigen in einen aufzeichnungsfahigen Zustand einge- 
geben worden ist. 

Vorrichtung gemaB einem der vorangegangenen Anspruche, 
wobei die Eingabedaten zeitbasiskomprimierte Daten sind. 

Vorrichtung gemaB einem der vorangegangenen Anspruche, 

wobei die Information, die angibt, daB die Daten auf dem zweiten Aufzeichnungsmedium fortgesetzt werden, auf 
einem festgelegten Bereich (TOC) des ersten Aufzeichnungsmediums aufgezeichnet werden. 

Vorrichtun&gemaB einem der vorangegangenen Anspruche, 

wobei die Information, die angibt, daB die Daten eine Fortfuhrung des ersten Aufzeichnungsmediums sind, auf 
einem festgelegten Bereich (TOC) des zweiten Aufzeichnungsmediums aufgezeichnet werden. 

Vorrichtung gemaB einem der vorangegangenen Anspruche, 

wobei die Verbindungssteuereinrichtung (3) die Erfassung des zweiten Aufzeichnungsbereiches in eine Synchro- 
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nisierung aufgrund der ietzten auf dem ersten Aufzeichnungsmedium voraufgezeichneten Adresse und der mo- 
mentanen Aufzeichnungsadresse beginnt. 

9. Vorrichtung gemaG einem der vorangegangenen Anspruche, 

s wobei das erste und zweite Aufzeichnungsmedium unter Verwendung eines Plattenwechslers ausgetauscht wer- 

den. 

10. Plattenwiedergabevorrichtung zur Wiedergabe aufgezeichneter Daten aufweisend mehrere Aufzeichnungsdaten- 
einheiten, die kontinuierlich auf plattenformigen Aufzeichnungsmedien aufgezeichnet sind, wobei die Vorrichtung 

10 aufweist; 

eine Wiedergabeeinrichtung (1) zum aufeinanderfolgenden Lesen der aufgezeichneten Daten von einem er- 
sten plattenformigen Aufzeichnungsmedium, das mit einer festgelegten Geschwindigkeit drehangetrieben ist, 
mit einer zweiten Ubertragungsrate, die groGer ist als eine erste Ubertragungsrate, die erforderlich ist zum 
15 Abspieien der Ausgabedaten; 

eine Speichereinrichtung (14), in die die durch die Wiedergabeeinrichtung (1) gelesenen Abspieldaten nach- 
einandermit der zweiten Ubertragungsrate geschrieben werden, und von derdieaufeinanderfolgendgeschrie- 
benen Abspieldaten kontinuierlich ais die Abspiel-Ausgabedaten mit der ersten Ubertragungsrate ausgelesen 
20 werden; 

eine Wiedergabe-Steuereinrichtung (3) zur Ausf uhrung einer Schreibesteuerung der Speichereinrichtung (14) 
zum Schreiben eines Blocks (Burst) von Abspieldaten einer zweiten festgelegten Menge, wenn die Menge 
der in der Speichereinrichtung (14) gespeicherten Abspieldaten kleiner wird als eine erste festgelegte Menge 
25 (L), so daG eine Menge der Abspieldaten groGer als die erste festgelegte Menge immer in der Speicherein- 

richtung (14) behalten wird, wobei die Abspiel-Steuereinrichtung (3) auch eine Abspielpositionssteuerung der- 
ail ausf Oh rt, daG die aufeinanderfolgend diskontinuierlich in Datenblockform durch Schreibesteuerung der 
Speichereinrichtung (14) in die Speichereinrichtung (14) geschriebenen Abspieldaten kontinuierlich von der 
Aufzeichnungsspur auf dem plattenformigen Aufzeichnungsmedium ausgelesen werden; und 

30 

eine Verbindungssteuereinrichtung (3) zur Synchronisierung eines Aufzeichnungssystems (2) fur ein zweites 
plattenformiges Aufzeichnungsmedium wahrend der Zeit, die vergeht, bis eine letzte der Aufzeichnungsda- 
teneinheiten, die auf dem ersten Aufzeichnungsmedium aufgezeichnet sind, aus der Speichereinrichtung (14) 
ausgelesen sind, urn damit Daten kontinuierlich von dem ersten Aufzeichnungsmedium und dem zweiten 
35 plattenformigen Aufzeichnungsmedium wiederzugeben. 

11. Vorrichtung gemaG Anspruch 10, 

wobei die zweite festgelegte Datenmenge groGer ist als eine der Aufzeichnungsdateneinheiten der aufgezeich- 
neten Daten. 

40 

12. Vorrichtung gemaG Anspruch 11 , 

wobei die Wiedergabesteuereinrichtung (3) das Schreiben der Abspieldaten auf die Speichereinrichtung (1 4) un- 
terbricht, wenn die Wiedergabeeinrichtung (1) in einem nichtwiedergabefahigem Zustand ist, die Wiedergabe- 
Steuereinrichtung (3), nachdemdie Wiedergabeeinrichtung (1) in einen wiedergabefahigen Zustand zuruckgesetzt 
45 ist, die Daten liest, welche die Wiedergabeeinrichtung (1) nicht von dem ersten Aufzeichnungsmedium wiederge- 

ben konnte, die Wiedergabe-Steuereinrichtung (3) die gelesenen Daten in Fortsetzung der Abspieldaten wieder- 
gibt, die den Daten vorangehen, die die Aufzeichnungseinrichtung (1) nicht wiedergeben konnte. 

13. Vorrichtung gemaG Anspruch 12, 

so wobei die erste festgelegte Menge groGer ist als die von der Speichereinrichtung (14) wahrend der Zeit des Zu- 

rucksetzens von dem nicht-wiedergabefahigen Zustand in den wiedergabefahigen Zustand ausgegebene Abspiel- 
Ausgabedatenmenge. 

14. Vorrichtung gemaG einem der Anspruche 10 bis 13, 

ss wobei die von dem Aufzeichnungsmedium gelesenen Wiedergabedaten zettbasiskomprimierte Daten sind. 

15. Vorrichtung gemaG einem der Anspruche 10 bis 14, 

wobei die Verbindungssteuerung in Abhangigkeit der Information ausgefuhrt wird, die auf einem festgelegten Be- 
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reich (TOC) des ersten Aufzeichnungsmediums zur Angabe aufgezeichnet ist, daG die Daten auf dem zweiten 
Aufzeichnungsmedium fortgesetzt werden. 

16. Vorrichtung gema3 einem der Anspruche 10 bis 15, 

wobei die Verbindungssteuereinrichtung (3) die Erfassung des zweiten Aufzeichnungsmediums in Synchronisie- 
rung infolge der letzten auf dem ersten Aufzeichnungsmedium voraufgezeichneten Adresse und der aktuellen 
Wiedergabeadresse beginnt. 

17. Vorrichtung gemaG einem der Anspruche 10 bis 16, 

wobei erstes und zweites Aufzeichnungsmedium unter Verwendung eines Plattenwechslers ausgetauscht werden. 



Revendications 

1. Appareil d'enregistrement de disque pour enregistrer des donnees d'entree sur des supports d'information d'en- 
registrement sous forme de disque en tant que donnees d'enregistrement comprenant une pluralite d'unites de 
donnees d'enregistrement, I'appareil comprenant : 

un moyen de memoire (14) dans lequel des donnees d'entree entrees en continu sont ecrites sequentiellement 
et a partir duquel les donnees d'entree sont lues en tant que dites donnees d'enregistrement a une Vitesse 
de transfert plus rapide que la Vitesse de transfert auquel les donnees d'entree sont Ecrites dedans ; 
un moyen d'enregistrement (1) pour enregistrer les donnees d'enregistrement lues dans ledit moyen de me- 
moire (14) sur un premier support d'information d'enregistrement sous forme de disque entrafne en rotation 
a une Vitesse predeterminee ; 

un moyen de commande d'enregistrement (3) pour realiser une commande de lecture dudit moyen de memoire 
(14) de telle sorte que, lorsque le volume de donnees desdites donnees d'entree stock6es dans ledit moyen 
de memoire (14) excede un premier volume predetermine (K), une salve de donnees d'enregistrement dudit 
premier volume predetermine soit lue en continu dans ledit moyen de memoire ( 1 4) de telle sorte qu'un espace 
d'ecriture en exces par rapport a un second volume predetermine soit maintenu en permanence dans ledit 
moyen de memoire (14), ledit moyen de commande d'enregistrement (3) realisant egalement une commande 
de position d'enregistrement de telle sorte que les donnees d'enregistrement dudit premier volume predeter- 
mine lues par salves dans ledit moyen de memoire (14) par la commande de lecture dudit moyen de memoire 
(14) soient enregistrees en continu sur la piste d'enregistrement sur ledit premier support d'information 
d'enregistrement ; et 

un moyen de commande de liaison (3) pour synchroniser un moyen d'enregistrement (2) pour un second 
support d'information d'enregistrement sous forme de disque pendant le temps qui s'ecoule jusqu'a ce que 
ladite unite de donnees d'enregistrement qui suit la derniere unite de donnees d'enregistrement enregistree 
sur ledit premier support d'information d'enregistrement soit lue dans ledit moyen de memoire (14) pour ainsi 
enregistrer en continu des donnees sur ledit premier support d'information d'enregistrement et sur ledit second 
support d'information d'enregistrement. 

2. Appareil selon la revendication 1, dans lequel ledit premier volume predetermine (K) est en exces par rapport a 
une dite unite de donnees d'enregistrement desdites donnees d'enregistrement. 

3. Appareil selon la revendication 2, dans lequel ledit moyen de commande d'enregistrement (3) interrompt la lecture 
des donnees d'enregistrement dans ledit moyen de memoire (14) lorsque ledit moyen d'enregistrement (1) est 
dans un etat non enregistrable, ledit moyen de commande d'enregistrement (3) lisant les donnees que le moyen 
d'enregistrement (1) est devenu inapte a enregistrer dans ledit moyen de memoire (14) apres que ledit moyen 
d'enregistrement a ete remis a I'etat initial dans un etat enregistrable, ledit moyen de commande d'enregistrement 
(3) enregistrant les donnees lues en continuation de donnees d'enregistrement precedant lesdites donnees que 
le moyen d'enregistrement (1) s'est avere inapte a enregistrer. 

4. Appareil selon la revendication 3, dans lequel ledit second volume predetermine est en exces par rapport a un 
volume de donnees d'entree entre dans ledit moyen de memoire (14) pendant le temps de remise a I'etat initial 
depuis ledit etat non enregistrable jusqu'au dit etat enregistrable. 

5. Appareil selon I'une quelconque des revendications precedentes. dans lequel lesdites donnees d'entree sont des 
donnees a base de temps comprimee. 
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6. Appareil selon Tune quelconque des revendications precedentes, dans lequel I'information indiquant que des don- 
nees so continuent dans ledit second support d'information d'enregistrement est enregistree dans une zone pre- 
determinee (TOC) dudit premier support d'information d'enregistrement. 

7. Appareil selon I'une quelconque des revendications precedentes, dans lequel I'information indiquant que des don- 
-. nees sont une continuation dudit premier support d'information d'enregistrement est enregistree dans une zone 

predeterminee (TOC) dudit second support d'information d'enregistrement. 

8. Appareil selon I'une quelconque des revendications precedentes, dans lequel ledit moyen de commande de liaison 
(3) commence la capture dudit second support d'information d'enregistrement selon une synchronisation en re- 
ponse a la derniere adresse pre-enregistree sur ledit premier support d'information d'enregistrement et a i'adresse 
d'enregistrement courante. 

9. Appareil selon I'une quelconque des revendications precedentes, dans lequel lesdits premier et second supports 
d'information d'enregistrement sont echanges en utilisant un moyen de changement de disque. 

10. Appareil de reproduction de disque pour reproduce des donnees enregistrees, comprenant une pluralite d'unites 
de donnees d'enregistrement, enregistrees en continu sur des supports d'information d'enregistrement sous forme 
de disque, Pappareil comprenant : 

un moyen de reproduction (1) pour lire sequentiellement les donnees enregistrees dans un premier support 
d'information d'enregistrement sous forme de disque entraine en rotation a une vitesse predeterminee a une 
seconde vitesse de transfer! plus rapide qu'une premiere vitesse de transfert requise pour des donnees de 
sortie de lecture ; 

un moyen de memoire (14) dans lequel des donnees de lecture lues par ledit moyen de reproduction (1 ) sont 
ecrites sequentiellement a ladite seconde vitesse de transfert et dans lequel les donnees de lecture ecrites 
sequentiellement sont lues en continu en tant que dites donnees de sortie de lecture a ladite premiere vitesse 
de transfert ; 

un moyen de commande de lecture (3) pour realiser une commande d'ecriture dudit moyen de memoire (14) 
pour ecrire une salve de donnees de lecture d'un second volume predetermine lorsque le volume desdites 
donnees de lecture stockees dans ledit moyen de memoire (14) devient inferieur a un premier volume prede- 
termine (L) de telle sorte qu'un volume des donnees de lecture en exces par rapport audit premier volume 
predetermine soit toujours maintenu dans ledit moyen de memoire (14), ledit moyen de commande de lecture 
(3) realisant egalement une commande de position de lecture de telle sorte que lesdites donnees de lecture 
ecrites de facon discontinue sequentiellement par salves dans ledit moyen de memoire (14) au moyen de 
ladite commande d'ecriture dudit moyen de memoire (14) soient lues en continu a partir de la piste d'enregis- 
trement dudit support d'information d'enregistrement sous forme de disque ; et 

un moyen de commande de liaison (3) pour synchroniser un systeme d'enregistrement (2) pour un second 
support d'information d'enregistrement sous forme de disque pendant le temps qui s'ecoule jusqu'a ce qu'une 
derniere dite unite de donnees d'enregistrement enregistree sur ledit premier support d'information d'enregis- 
trement soit lue dans ledit moyen de memoire (1 4) pour ainsi reproduce des donnees en continu a partir dudit 
premier support d'information d'enregistrement et dudit second support d'enregistrement d'information sous 
forme de disque. 

11. Appareil selon la revendication 10, dans lequel ledit second volume predetermine est en exces par rapport a une 
dite unite de donnees d'enregistrement desdites donnees enregistrees. 

12. Appareil selon la revendication 11, dans lequel ledit moyen de commande de reproduction (3) interrompt I'ecriture 
des donnees de lecture dans ledit moyen de memoire (14) lorsque ledit moyen de reproduction (1) est dans un 
etat de non reproduction, ledit moyen de commande de reproduction (3) lisant les donnees que le moyen d'enre- 
gistrement (1) s'est avere inapte a reproduce dans ledit premier support d'information d'enregistrement apres que 
ledit moyen de reproduction (1 ) est remis a I'etat initial dans un etat reproductible, ledit moyen de commande de 
reproduction (3) enregistrant les donnees lues en continuation de donnees de lecture precedant lesdites donnees 
que le moyen d'enregistrement (1) est devenu inapte a reproduire. 

13. Appareil selon la revendication 12, dans lequel ledit premier volume predetermine est en exces par rapport a un 
volume de donnees de sortie de lecture emis en sortie depuis ledit moyen de memoire (14) pendant le temps de 
remise a I'etat initial depuis ledit etat non enregistrable jusqu'au dit etat enregistrable. 
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14. Appareil selon Tune quelconque des revendications 10 a 13, dans lequel fesdites donn6es de lecture iues dans 
ledit support d'information d'enregistrement sont des donn6es a base de temps comprim6e. 

15. Appareil selon Tune quelconque des revendications 10 a 14, dans lequel une commande de liaison est realisee 
en reponse a ('information enregistree dans une region pr6d6termin6e (TOC) dudit premier support d'information 
d'enregistrement pour indiquer que des donn^es se continuent dans ledit second support d'information d'enregis- 
trement. 

16. Appareil selon Tune quelconque des revendications 10 a 15, dans lequel ledit moyen de commande de liaison (3) 
commence la capture dudit second support d'information d'enregistrement selon une synchronisation en reponse 
& la derniere adresse pr6-enregistr6e sur ledit premier support d'information d'enregistrement et a I'adresse de 
reproduction courante. 

17. Appareil selon I'une quelconque des revendications 10 a 16, dans lequel lesdits premier et second supports d'in- 
formation d'enregistrement sont 6chang6s en utilisant un moyen de changement de disque. 
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